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1 . This international preliminary exannlnation report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 8 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/GB98/02820 

I. Basis of th report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articie 14 are referred to in this report as '•'originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -27 as originally filed 

Claims, No.: 

1-10 as originally filed 

Drawings, sheets: 

1/13-13/13 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as If (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
11. Priority 

1 . □ This report has been established as if no priority had been claimed due to the failure to furnish within the 

prescribed time limit the requested: 

□ copy of the earlier application whose priority has been claimed. 

□ translation of the eariler application whose priority has been claimed. 

2. □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 

been found Invalid. 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/GB98/02820 

Thus for the purposes of this report, the international filing date indicated above is considered to be the relevant date. 
3. Additional observations, if necessary: 
see separate sheet 

IV. Lack of unity of invention 

1 . In response to the Invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. H This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with, 

H not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of intemational preliminary 
examination in establishing this report: 

^ all parts. 

□ the parts relating to claims Nos. . 
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V. R asoned statement under Article 3S(2) with r gard to nov Hy, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


3.4,7 




No: 


Claims 


1,2,5,6,8-10 


Inventive step (IS) 


Yes: 


Claims 


3,4 




No: 


Claims 


7 


Industrial applicability (lA) 


Yes: 


Claims 


1-8, 10 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 3) (January 1994) 



INTERNATIONAL PRELIMINARY International application No. PCT/GB98/02820 
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1 ). The present application relates to antisense oligonucleotides which hybridize to a 
target nucleic acid sequence in thymidylate synthase (TS) and which 

(I) selectively inhibit TS production in mammalian cells (oligo 86 targeted to the 
3' end of TS mRNA, including the translation stop site and oligo 83 targeted to a 
sequence in the 3' untranslated region) 

(II) selectively enhance TS production in mammalian cells (oligo 91 and 93 
targeted to the TS mRNA translation start site at the 5' end). 

Furthermore, the application relates to combination products comprising an 
antisense oligonucleotide targeted to TS in combination with an anticancer agent 
and uses thereof in pharmaceutical compositions and methods for treatment of 
cancer. 



2). Prior art. 

D1 (Ju J. : "Increased Drug Sensitivity of Tumor Cells by Manipulation of Cell 
Cycle Control Genes, 1996, Thesis University of Southern California, pages 100- 
130) addresses the problem of treating cancer with chemotherapy that the 
response among individuals with the same type of tumor to the same treatment is 
rather variable. Furthermore, in response to some drugs (5-FU) cells often adapt 
to the drug, i.e. acquire resistance, by increasing the expression of the target 
enzyme (TS). D1 discloses that upon antisense vector transfection 
chemosensitivity to fluoropyrimidines was increased in cancer cells. However, 
antisense oligo DA44 which is directed to the translational start site decreases 
chemosensitivity to FdUrd. 

D2 (WO A 98 49287) addresses the problem of preventing or overcoming 
resistance to thymidylate synthase inhibitor compounds in tumor cells. The 
solution is based on the use of antisense oligonucleotides (SEQ ID NO 1 and 2) 
targeted to the translational start region of TS and which inhibit the expression of 
TS protein. Other preferred regions include the 3' UTR region, the translational 
stop site and slice junction sites. Further D2 relates to combination products 
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INTERNATIONAL PRELIMINARY International application No. PCT/GB98/02820 
EXAMINATION REPORT - SEPARATE SHEET 

comprising the antisense oligonucleotide in combination with anticancer agents 
and methods for treatment of cancer. 

D3 (EP A 0 290 144) discloses oligos for PGR of the TS gene, the oligo primer 
complementary to DNA bases -3 to +23 corresponds to oligos 91 and 92 of the 
present application. 

3) . Novelty 

Due to the rather broad and imprecise wording of claims 1. 2, 5, 6 and 8-10 these 
claims embrace the subject matter disclosed in D1 and D2. Consequently these 
claims lack novelty (Art. 33 (2) PCT). 

The antisense oligonucleotides of claims 3 and 4 and the combination product of 
claim 7 appear to be novel with regard to 1 and D2. 

4) . Inventive Step 

The underlying problem of the present application was already addressed by D1 
and D2 which are regarded as closest prior art (§ 2). above). However, studying 
D1 and D2 it appears that the results achieved with the antisense oligonucleotides 
targeted to the translational start site are contradictory. Therefore the specific 
sequences of claims 3 and 4 do not appear obviously derivable from D1 even if 
combined with D3 because the specific effect of each oligonucleotide did not 
appear to be predictable with regard to the controversy in D1 alone and also 
between D1 and D2. 

However, claim 7 is not directed to a specific novel and inventive oligonucleotide. 
The use of a specific prior art anticancer agent in said claim does not confer an 
inventive step to the combination product since it is not an inventive choice. 
The combination product of claim 7 lacks an inventive step (Art. 33 (3) PCT). 

5) . Industrial Applicability 

For the assessment of the present claim 9 on the question whether they are 
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industrially applicable, no unified criteria exist in the PCT. The patentability can 
also be dependent upon the formulation of the claims. The EPO, for example, 
does not recognize as industrially applicable the subject-matter of claims to the 
use of a compound in medical treatment, but may allow, however, claims to a 
known compound for first use in medical treatment and the use of such a 
compound for the manufacture of a medicament for a new medical treatment. 

6) . Priority 

If the priority is not valid which could not be checked then other documents cited 
in the International Search Report will become relevant. 

7) . Non-Unity 

The present application apparently addresses two different problems. 

Problem I is related to the acquired resistance of tumor cells to anticancer agents 

including Tomudex and 5-FU (page 2 of the description). 

The solution are oligonucleotides which selectively inhibit TS production in 

mammalian cells (oligo 86 targeted to the 3" end of TS mRNA, including the 

translation stop site and oligo 83 targeted to a sequence in the 3" untranslated 

region). 

Problem II is related to conferring resistance to the toxic effect of anticancer 
agents in human cells. 

The solution are oligonucleotides which selectively enhance TS production in 
mammalian cells s (oligo 91 and 93 targeted to the TS mRNA translation start site 
at the 5' end). 

The two problems and their solutions are not so linked as to form a single general 
inventive concept (Rule 13.1 PCT. 
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8). The Sequence Listing is part of the description and was taken into consideration. 
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Applicant's or agent* s file reference 


See Notification of Transmittal of International 


PHM70275/WO 


FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 


International filing date (day/month/year) 


Priority date (day/month/year) 


PCT/GB98/02820 


17/09/1998 


23/09/1997 


International Patent Classification (IPC) or national classification and IPC 




C12N15/11 






Applicant 






ZENECA LIMITED et al. 







1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 8 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



II 




Ml 


□ 


IV 




V 




VI 


□ 


vn 


□ 


Vlil 


□ 



Date of submission of the demand 
23/03/1999 


Date of completion of this report 


Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office 
D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer ^^^^/^^^ScsaT^^v^ 
Heimann-Pohl. B % |) 

Telephone No. +49 89 2399 871 3 ^^^Ji:^:::}^ 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/GB98/02820 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -27 as originally filed 

Claims, No.: 

1-10 as originally filed 

Drawings, sheets: 

1/13-13/13 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
II. Priority 

1 . □ This report has been established as if no priority had been claimed due to the failure to f umish within the 

prescribed time limit the requested: 

□ copy of the earlier application whose priority has been claimed, 

□ translation of the earlier application whose priority has been claimed. 

2. □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 

been found invalid. 
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International application No. PCT/GB98/02820 



Thus for the purposes of this report, the international filing date indicated above is considered to be the relevant date. 
3. Additional observations, if necessary: 
see separate sheet 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. H This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ compiled with. 

H not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

la all parts. 

□ the parts relating to claims Nos. . 
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INTERNATIONAL PRELIMINARY 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 3,4,7 

No: Claims 1,2,5.6,8-10 

Inventive step (IS) Yes: Claims 3,4 

No: Claims 7 

Industrial applicability (lA) Yes: Claims 1-8,10 

No: Claims 



2. Citations and explanations 
see separate sheet 
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1 ). The present application relates to antisense oligonucleotides which hybridize to a 
target nucleic acid sequence in thymidylate synthase (TS) and which 

(I) selectively inhibit TS production in mamnnalian cells (oligo 86 targeted to the 
3' end of TS mRNA, including the translation stop site and oligo 83 targeted to a 
sequence in the 3' untranslated region) 

(II) selectively enhance TS production in mammalian cells (oligo 91 and 93 
targeted to the TS mRNA translation start site at the 5' end). 

Furthermore, the application relates to combination products comprising an 
antisense oligonucleotide targeted to TS in combination with an anticancer agent 
and uses thereof in pharmaceutical compositions and methods for treatment of 
cancer. 



2). Prior art. 

D1 (Ju J. : "Increased Drug Sensitivity of Tumor Cells by Manipulation of Cell 
Cycle Control Genes, 1996, Thesis University of Southern California, pages 100- 
130) addresses the problem of treating cancer with chemotherapy that the 
response among individuals with the same type of tumor to the same treatment is 
rather variable. Furthermore, in response to some drugs (5-FU) cells often adapt 
to the drug, i.e. acquire resistance, by increasing the expression of the target 
enzyme (TS). D1 discloses that upon antisense vector transfection 
chemosensitivity to fluoropyrimidines was increased in cancer cells. However, 
antisense oligo DA44 which is directed to the translational start site decreases 
chemosensitivity to FdUrd. 

D2 (WO A 98 49287) addresses the problem of preventing or overcoming 
resistance to thymidylate synthase inhibitor compounds in tumor cells. The 
solution is based on the use of antisense oligonucleotides (SEQ ID NO 1 and 2) 
targeted to the translational start region of TS and which inhibit the expression of 
TS protein. Other preferred regions include the 3' UTR region, the translational 
stop site and slice junction sites. Further D2 relates to combination products 
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comprising the antisense oligonucleotide in combination with anticancer agents 
and methods for treatment of cancer. 

D3 (EP A 0 290 144) discloses oligos for PGR of the TS gene, the oligo primer 
complementary to DMA bases -3 to +23 corresponds to oligos 91 and 92 of the 
present application. 

3) . Novelty 

Due to the rather broad and imprecise wording of claims 1, 2, 5, 6 and 8-10 these 
claims embrace the subject matter disclosed in D1 and D2. Consequently these 
claims lack novelty (Art. 33 (2) PCT). 

The antisense oligonucleotides of claims 3 and 4 and the combination product of 
claim 7 appear to be novel with regard to 1 and D2. 

4) . Inventive Step 

The underlying problem of the present application was already addressed by D1 
and D2 which are regarded as closest prior art (§ 2). above). However, studying 
D1 and D2 it appears that the results achieved with the antisense oligonucleotides 
targeted to the translational start site are contradictory. Therefore the specific 
sequences of claims 3 and 4 do not appear obviously derivable from D1 even if 
combined with D3 because the specific effect of each oligonucleotide did not 
appear to be predictable with regard to the controversy in D1 alone and also 
between D1 and D2. 

However, claim 7 is not directed to a specific novel and inventive oligonucleotide. 
The use of a specific prior art anticancer agent in said claim does not confer an 
inventive step to the combination product since it is not an inventive choice. 
The combination product of claim 7 lacks an inventive step (Art. 33 (3) PCT). 

5) . Industrial Applicability 

For the assessment of the present claim 9 on the question whether they are 
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EXAMINATION REPORT - SEPARATE SHEET 

industrially applicable, no unified criteria exist in the PCT. The patentability can 
also be dependent upon the formulation of the claims. The EPO, for example, 
does not recognize as industrially applicable the subject-matter of claims to the 
use of a compound in medical treatment, but may allow, however, claims to a 
known compound for first use in medical treatment and the use of such a 
compound for the manufacture of a medicament for a new medical treatment. 

6) . Priority 

If the priority is not valid which could not be checked then other documents cited 
in the International Search Report will become relevant. 

7) . Non-Unity 

The present application apparently addresses two different problems. 

Problem I is related to the acquired resistance of tumor cells to anticancer agents 

including Tomudex and 5-FU (page 2 of the description). 

The solution are oligonucleotides which selectively inhibit TS production in 

mammalian cells (oligo 86 targeted to the 3' end of TS mRNA, including the 

translation stop site and oligo 83 targeted to a sequence in the 3' untranslated 

region). 

Problem II is related to conferring resistance to the toxic effect of anticancer 
agents in human cells. 

The solution are oligonucleotides which selectively enhance TS production in 
mammalian cells s (oligo 91 and 93 targeted to the TS mRNA translation start site 
at the 5* end). 

The two problems and their solutions are not so linked as to form a single general 
inventive concept (Rule 13.1 PCT. 
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8). The Sequence Listing is part of the description and was taken into consideration. 
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5. International Searching Authority i 
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